Elevated blood plasma levels of tissue factor-bearing extracellular vesicles in patients with atrial fibrillation.
The risk of thrombus formation in the left atrial appendage (LAA) in patients with atrial fibrillation (AF) may result from blood stasis, local endocardial changes, and/or changed blood composition. Extracellular vesicles (EVs), especially subtypes exposing tissue factor (TF), have procoagulant capacity. We hypothesized that blood concentrations of TF-bearing EVs and other procoagulant biomarkers are elevated in AF patients, particularly in the LAA lumen. From 13 AF patients and 12 controls a venous blood sample was drawn prior to cardiac surgery. Intraoperatively, venous blood and blood directly from the LAA was drawn. Plasma levels of EVs, including TF- and cell type specific antigen-bearing EVs, were measured using a protein microarray platform. Plasma levels of TF, von Willebrand factor (vWF), cell free deoxyribonucleic acid (cf-DNA), procoagulant phospholipids (PPLs), and total submicron particles were also evaluated. Significantly higher EV levels, including a several-fold higher median level of TF-bearing EVs were measured in AF patients compared with controls. Median concentrations of TF and vWF were approximately 40% and 30% higher, respectively, in the AF group than in the control group, while no significant differences in levels of cf-DNA, PPLs, or total submicron particles were observed. No significant differences in levels of any of the measured analytes were observed between intraoperative venous and LAA samples. Increased plasma concentrations of TF in AF patients are accompanied and probably at least partly explained by increased levels of TF-bearing EVs, which may be mechanistically involved in increased thrombogenicity in AF patients.